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Please amend the application as follows: 



Amendments to the Claims: 



Please amend Claims 1, 1 1, 22, 32-33, 41, 43-46, 48-50, and 53. The Claim Listing 
below will replace all prior versions of the claims in the application: 



Claim Listing: 




(Currently amended) A method for classifying a communication signal, comprising: 
decomposing a subject signal into sipbands; 

determining a presence of energy ivf the respective subbands corresponding to at 
least one sinusoid in the subject signal; ar 

filtering said at least one sinusoid/to classify classifying the subject signal based 
on the presence of energy in the subbands to instantiate a validation detector related to a 
protocol of the classified subject signal to validate the subject signal 



(Original) The method according to Clajm 1, wherein decomposing the subject signal into 
subbands includes PS-HR filtering. 

(Original) The method according to Claim 1, further including engaging a preclassifier to 
estimate a frequency of a given sinusoid. 



(Original) The method according to Claim 3, wherein estimating the frequency of the 
given sinusoid includes modeling the given sinusoid. 



5. 



(Original) The method according to ^Plaim 4, wherein modeling the sinusoid includes 
solving a second-order, auto-regressi m equation. 
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6. 



7. 



8. 



12. 



(Original) The method according to Claim 3, Wherein estimating the frequency of the 
given sinusoid includes accessing a look-up table having pre-determined ranges of data 
corresponding to the frequency of the given sinusoid. 



(Original) The method according to Claim 6 
account for estimation error due to finite sigr 



wherein the ranges of data are adjusted to 
al length. 



(Original) The method according to Claim 3 j further including windowing the subband 
prior to estimating the frequency of the givei l sinusoid. 

(Original) The method according to Claim 8, wherein windowing includes employing an 
N-point triangular window. 



10. (Original) The method according to Claim 1 
signal as one of the following signal types: 
V.21,or AA. 

1 1 . (Currently amended) The method according 



wherein classifying results in classifying the 
DTMF, MF-R1, ANS(V.25), LECJDIS, 



i o Claim 1, wherein determining a presence 



of energy in the r e sp e ctive subbands includes; narrowing classification possibilities as a 
function of the presence, or absence, of energy in the respective subbands. 

(Original) The method according to Claim 1 further including notch filtering at select 
frequencies estimated to be sinusoid frequen :ies in the signal to further narrow 
classification possibilities. 



13. (Original) The method according to Claim 1, wherein decomposing the subject signal 
significantly reduces the bandwidth of the subbands compared to the subject signal. 



14. (Original) The method according to Claim 1, father including processing the subject 
signal in predetermined frame sizes. 
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15. (Original) The method according to Claim 14, [wherein the frame sizes are 10msec in 
length. 

1 6. (Original) The method according to Claim 1 , [further including reporting the subject signal 
signal-type after three consecutive classifications identifying the same signal-type. 

17. (Original) The method according to Claim 1 J wherein classifying results in discriminating 
facsimile, modem, voice, and DTMF signals! 



y 



18. (Original) The method according to Claim ll wherein executing the method uses an order 



of magnitude fewer processor instruction cy 
communication signals. 

19. (Original) The method according to Claim 1 
MIPS. 

20. (Original) The method according to Claim 1 
on a single digital processor. 

21 . (Original) The method according to Claim 1 



:les than traditional methods for classifying 



, wherein the method uses less than about 0.5 



, wherein plural such methods are operating 



, used in a media gateway. 



22. (Currently amended) An apparatus for classifying a communication signal, comprising: 
a band- splitter decomposing a subjec t signal into subband signals; 
a an energy detector coupled to the band-splitter to determine a presence of energy 

in the r e sp e ctiv e subband signals corresponding to at least one sinusoid in the subject 

signal; and 

a filter validation detector director coupled to said energy detector to classify the 
subject signal based on the presence of ene gv in the subbands, to instantiate at least one 



filter validation detector related to a protocol of the classified subject signal said at least 
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one filter validation detector being coupled to the energy detector to receive a subband 
signal for filtering said at least one sinusoid to Classify validate the subject signal. 

23. (Original) The apparatus according to Claim £2, wherein the band-splitter includes at 
least one PS-IIR filter. 

24. (Original) The apparatus according to Clainp 22, further including a preclassifier to 
estimate a frequency of a given sinusoid. 



25. (Original) The apparatus according to Claim 24, wherein the preclassifier uses an 
automated modeling technique to determine the frequency of the given sinusoid. 




26. 



(Original) The apparatus according to 
technique solves a second-order, auto 



Claifm 25, wherein the automated modeling 
-regression equation. 



27. (Original) The apparatus according to Claim 24, wherein the preclassifier accesses a look- 
up table having pre-determined ranges of data corresponding to the frequency of the given 



sinusoid. 

28. (Original) The apparatus according to 
to account for estimation error due to 



Cl^im 27, wherein the ranges of data are adjusted 
finite signal length. 



29. (Original) The apparatus according to Cla^m 
to filter the subband signal prior to estimating 



24, wherein the preclassifier uses a window 
ing the frequency of the given sinusoid. 



30. (Original) The apparatus according to Claim 29, wherein the window is an N-point 
triangular window. 



3 1 . (Original) The apparatus according to 

the following signal types: DTMF, MF-R 



Claifri 22, wherein the signal is classified as one of 
, ANS (V.25), LEC_DIS, V.21, or AA. 



V 
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32. (Currently amended) The apparatus according to Claim 22, wherein the energy detector 
narrows classification possibilities as a function pf the presence, or absence, of energy in 
the re sp e ctive subband signals. 



v 



33. (Currently amended) The apparatus according tjb Claim 32, wherein the filter validation 
detector director instantiates notch filters at selfect frequencies estimated to be sinusoid 
frequencies in the subject signal to further narrow classification possibilities. 



34. (Original) The apparatus according to Claim 
significantly reduced in bandwidth comparer 



2[2, wherein the subband signals are 
o the subject signal. 



35. (Original) The apparatus according to Claim 
unit to control frame sizes of the signal being 
sizes. 

36. (Original) The apparatus according to Claim 
length. 

37. (Original) The apparatus according to Claim 



22, further including a frame-size control 
processed to be in predetermined frame 



35, wherein the frame sizes are 10msec in 



22, further including a reporting unit that 



reports the subject signal signal- type after thijee consecutive classifications identifying the 
same signal-type. 

38. (Original) The apparatus according to Claim |2, discriminating facsimile, modem, voice, 
and DTMF signals. 



39. (Original) The apparatus according to Claim 21, wherein executing the method uses an 
order of magnitude fewer processor instruction cycles than traditional methods for 
classifying communication signals. 
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40. (Original) The apparatus according to Claim 3p, wherein classifying the signal uses less 
than about 0.5 MIPS. 

41. (Currently amended) The apparatus according to Claim 22, wherein said band-splitter, 
said energy detector, and said filtered validation detector director are incorporated on a 
single digital processor. 



0/ 




42. (Original) The apparatus according to Claim 22, wherein the apparatus is used in a media 
gateway. 

43. (Currently amended) An apparatus for cl issifying a communication signal, comprising: 

means for decomposing the signs 1 into subbands; 

means for determining a presenc 5 of energy in the r espective subbands 
corresponding to at least one sinusoid iij the decomposed signal; and 

based on said at least one sinuscfid, means for classifying the subject signal based 
on the presence of energy in the subbands to instantiate a validation detector related to a 
protocol of the classified subject signal to validate the signal . 



44. 



(Currently amended) A computer-readable medium having stored thereon sequences of 
instructions, the sequences of instructions including instructions, when executed by a 
digital processor, causes the processor to perform: 
decomposing a subject signal into subbands; 

determining a presence of en srgy in the r esp e ctive subbands corresponding to at 
least one sinusoid in the subject sigr al; and 

filtering said at least one sin isoid to classify classifying the subject signal based 
on the presence of energy in the sut bands to instantiate a validation detector related to a 



protocol of the classified subject sitjial to validate the subject signal . 



45 . (Currently amended) An apparatus, 



comprising: 
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a receiver for receiving at least one analqfg signal having a protocol from among 
plural communication protocols; 

an analog-to-digital converter to convert said at least one analog signal to a 
corresponding digital signal; and 

a digital processor coupled to an oujfput of the analog-to-digital converter to 
receive the digital signal, the digital signal processor executing program instructions to: 
decompose the digital signal into subbands; 

determine a presence of energy in the r esp e ctiv e subbands corresponding 
to at least one sinusoid in the decomposed digital signal; and 

filter said at l e ast one sinusoid to classify the received analog signal based 
on the presence of energy in the subbands to instantiate a validation detector 
related to a protocol of the classified analog signal to validate the analog signal . 



46. 



47. 



(Currently amended) An apparatus, comprising: 

means for receiving at least one pnalog signal having a protocol from among 
plural communication protocols; 

means for converting said at le^fst one analog signal to a corresponding digital 
signal; and 

means for processing the digital signal, including: 

means for decomposing the digital signal into subbands; 

means for determining a presence of energy in the re s pe ctive subbands 

corresponding to at least one sinusoid in the decomposed digital signal; and 
means for filt er ing sara at least one sinusoid to classify classifying the 

received analog signal based Ion the presence of energy in the subbands to 



instantiate a validation detec 



or related to a protocol of the classified analog signal 



to validate the received analog signal. 

(Original) The apparatus according to Claim 46, wherein the apparatus is a gateway 
coupled to a network. 
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48. 




(Currently amended) An apparatus, comprising: 

means for receiving at least one /ignal having a protocol from among plural 

communication protocols; 

means for decomposing the received signal into subbands; and 
means for classifying the received signal based on the signals in the respective 

subbands to instantiate a validation de ector related to a protocol of the classified received 



signal to validate the received signal . 



49. (Currently amended) A central office, 



a first interface coupled to a first link to a digital network; 



a second interface coupled to a 
the digital network; and 

a classifier coupled to said firs 
employed to: 

decompose a subject si 



comprising: 



second link to at least one subscriber terminal in 



and second interfaces, said classifier being 



gnal into subbands; 
determine a presence of energy in the respectiv e subbands corresponding 



to at least one sinusoid in the 
filt er said at least on e 



decomposed signal; and 

sinusoid to classify the subject signal based on the 



protocol of the classified subi 



presence of energy in the subbands to instantiate a validation detector related to a 



ct signal to validate the subject signal . 



50. (Currently amended) A method for c 
reducing an input signal into 



assifying a communication signal, comprising: 
wo lower-bandwidth signals; 



detecting the presence of at least one sinusoid in the lower-bandwidth signals; and 



verifying based on the preser 



ce of said at least one sinusoid in the lower- 



bandwidth signals, instantiating a validation detector related to a protocol of the classified 



sinusoid to validate said at least one 
a frequency indicative of one of pluijal 
is classified according to the one p r e fceoi 



detected sinusoid is of a frequency corresponding to 
communication protocols such that the input signal 
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(Original) The method according to Claim 50, wherein reducing the input signal into two 
lower-bandwidth signals includes: / 

sampling the communication signal with an A/D converter; and 

filtering the sampled signal with at least one PS-IIR filter. 



(Original) The method according to Claim 50, wherein detecting the presence of at least 
one sinusoid includes: 

measuring energies in the lower-bandwidth signals; and 

comparing the energies to expected energy levels. 

(Currently amended) The method according to Claim 50, wherein v e rifying validating 
said at least one detected sinusoid includes: 

filtering said at least one sinusok with at least one corresponding filter; and 
for each filter, comparing the output of the filter to the input of the filter to test (i) 
the energy level and frequency of indivic ual sinusoids, and, if applicable, (ii) the 
difference in magnitude of the energy le /els of the two sinusoids composing the 

employed by the communication signal. 



indications of a communication protoco 



54. (Original) The method according to 

be a facsimile, modem, voice, or DTMF 



Cla$n 50, further including determining the signal to 
signal. 



